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Abstract: 

The present invention relates to an etching method for semiconductor devices. 
In an etching step of a semiconductor manufacturing process using an existing 
plasma, the mixture ratio of process gasses kept constant in one stage is changed 
with time. Accordingly, the result of the specific step for each gas can be made 
extremely larger. Further, the gas pulse interval and the flow rate can be 
adjusted to simultaneously satisfy respective results of steps that are in trade-off 
relation. 
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OilAI » EMM Ad fflS*W SXIEIQ! ?h*:g2| e^UlM AlZJOfl C0E1- BS»AI?I°3« ^ 

ll'oil-iK^sSffi si «3«p,a«% 1= lag* * g5EM * 

EJ |JBffl7l«H M ffl£»SM2| a£S20l 2101 Al ^ZfEBSSsOII CH*!" ? 2} 

E 2 £ 5371*01 CO-E CK«W2| *|2|Ei2!!M*<HI CHtt ? 42*9* a- 2^2,^11 £S 
*I*J- 33 E, 

E 3 S g£H7l£0il COS »£HS*I2| n^SSOl SiCHAISJ 5 32I374I2I- 2^2,^3711011 ffl*!- AIZKHI CO- 
d ffl-cKHEISl S»S LtEm H2HE, 

E 4 £ §SH7lsCHI CUE 9l-Exfl§-*|2J JdlESSOll SICHAJ. Cl2 / (Cl2 * BC 1 3)011 CHtJ Al etH 

uaa naiE. 

32HE, 

Sy S^*S«LgjE o HffiaS«l2| fllEggOfl 2I01AI, TO A tHIAJSJ qzratl a TOBW/dSI MS 
E ^gj^W^Mj BJEiaSflJI 823301 2lOi>4 . 012 91 BCI3 »SF2Dh2| ^EiE11jOfl°J*f 3*1 
E 8a S g ggOII CO-s &EHI3-XI21 X1I2S301I 2JCHA1, 5 ^2f7^M CHtt iJg 1£ / H3 S£Fg 

uBa nai = . 

E 8b 5 IfSOfl CO-M BKH3WI21 fl£SSOI 3101 Al. ? ii^^M CH*]- S!g SiPfi 

EfcSS ^SOII CUE BiSaiS*|2j B 28301 aOIAJ. ? ^^hiOll CH& SSh 1^ / i§ Slfl 
U-BHJ 3 SHE, 

E 3d ifgOII OIB B.i£MS»2l SiCHAI, ? ^^h^Ofl CH^ S3 / Slfl 



: 9 
I2| 

10 2 a 
32H50ID. 



£ &Jgl_9d = B SfSOfl [OB ffi-EaiS-.t|2J ggOll SlfflAI, ^7^iSSI4i / 813 S5AIS 
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B£337iftoi BSJa±aei ^i^goii a© 5.0m. 

?i* fflE«s«i2i aissgg 3^!^ e i chi eais umm\, ^ZtEBSSMI 

^aAj2|e?ll2h o|-¥#OI 1CHD7I AlSfSfe AIS(endof process)^ El ggEIS 2|-±1 ^EWI S 

E*h il^E^'MsOl D§°l g»72EM Ol^OiS 2^=, E 2 01 EAIS UKU-STOL Sfi ^I^TOI- 
DAI 4=7H2J A1IBSI-£! 7SSD. 

OIE1£> EM IS 5=2^. 5§2f^, Sg£E, SgAIZJ- § OJEH SSS^S°I 

ggtf §§371121 S§ S4=l£ i§tf «£3 SXI£!D. 

#71 CHEH SgS^SS 5iS- gg2J 412,11 3§SI-= E|-2!Ms2h fh*^ ftS£0| 

fes 3 2| liHH'. PR d 6 4E(sel activity) §2) ¥4=g°! gg £^22 m B 

£MJ?I7I *|« Oia ^71 7^§2) ggtt Stf£S OlSOiSCh 

CUE! 337t±*3 ffttWIc CflEI §g£^ £2101 SlCHth SWS 4 SiEU IgtlXI^, 2| 
SrtttWIW 21 tf Ma=-2S(trade-off) SMS EA"H!, h HISm ^711 SO. 

OI=d 3301. 5Sfi HI 71&I-7I flSKM 2^4 EBSM7I- HOWIES SoKHI 2|fl £SOI 

Stf, SXIM ^1 of-CH UhOICH^S^Chigh bias power) 3g£2S ggSrS OlSQilU 

X|g3(bonbardment)0fl 2|*J 1D201SE MEIg ££tt>l §7^Eh 

md ^*ng°i mis &Eja±»g a i nuEiyggi arm as Qgai- std. 

Al &!^Sg2| S?. CH^M g§tf S£*HI2| CI2D BCI3 7k^l OH 
CI2 7fc£»0| g7HT4^ Al 4|2»0I §7^W°h ^|2|= 
5g 01201 S-itr^ai. £*t 33CHIS- SMI! (towing _ 

SI-CM BffVS g7|«pi SQ. 
<£ 1> 




. E 4 (HI EAIS UKKTOL 
CHI MEICH2I 3±£ 



CI 2 : BCI3 


Al 


Si 


cu 4fzm 


PR ^2|§ 


tun 


1 : 1 


100 


100 


0 


100 




0 : 1 


5 


ao 


100 


15 





SSia-M 223171 2K*2fEB!E. 33QKS g°l Sfllgfi &4=Sh 

cuoet em. etui's*! gg i^e atM arfeQ. 

3 ^gOI 2AO-. 

E*!, B »S2I E^S SgDhSg ^|^§gi)ilA1'2l ^±k\9\°^ e^Ex^|iX^ 

2J l£=g4=i§fi tf^Alfi 4 2iS S^EilliXiai ii^gl XllStfCHI SID. 

«?l B 12 Sgg ^2|SgO(| SiCHAI, t!" SS&TBLHOOAd 

°I tH Lx!fg^.r:^ i:!2, '' ;Jh - " ^^^-^^SSJ °eps AI2MDE1 «iFA|?l3A1 i|2tS§i ^AlSfe 

B 7l#g a 73=, §2H£1 SDZE.QHI OlgfJ- BJ-ESI 3I§ SgCHlAI^ B7HLHCHIA) g 

gSlTll SHEIS g§7^2| Bt.^11 AiaiHI DEI- B»A|?|HS« 2| 71-iltHI CHtt i§Sg ^ 
St^Tfof^iXi^^^cf" S ^1S^ES/>H maiE-£E(trade-off)5h?1|l>ll Sg§21 
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om, b srsoi cos esa^x^ ^^g§ esi &2&k» sua si 

E ^S^S gSM M BJ£M8*|2| XII2SgCHI SiCHAI , A'^JIIOilAI AI3W CDS 71-2 S Sift U-Eh 

£6§s argon cds esasag azssoi sjoiai, a ouajsj qzrag si ^zj- bom 21 iei 

0121 §*rg ggStfl 91*]- 9SE0IQ. 

E ^g^BSO^M ejE3|^d£y g25S0il StCHAI, Cl2 a BCl3 12120121 ±IHE1§|0I2I*J ^751 
S l h g£ 9S3SLH0IAI §SEICHAI = 7h22J AIZ.KHI ma HI 01 5 h° SAN ^1!Q. 

ssi- aj-Eiiiiwg s^nHi!£i uBEiya g^a gnu as osa* ao. 

SfiEWIWAI S=EIOiAI = ? ^2,^(Cl 2 )2J °tf#, 51 5 CHI EAIS Uh£HfOI, AIZKHI £Kh 
D. 

CI, SgOl #CH32S fe*SHA| = 'TO A-OIIAIS Cl, 2J Al ^1^1 1321 ^^HhgOl 
Ol^fll Elffl. £0^25 BU S1F0I £°5HA-| = '^Zf B' 0)|AI= 0|^?j| S!D. 

E*t, E B (HI EAIS UHhatJI, '^Z* 8'2| igSfESAN BCU •S^2D|SI MEIDi ElXI(rich) * 

S2S ESIFiOl JHflHD. 

E 7 CHI EAI3 HKimoi. BCUSaSWSJ 2IHE1S21 2 ^(dominant) AiUH^SJ SiiS°g 
Cu SXhOII CHtt BBM S2R£g 2F2AIU 4= 2iD. 

Oia» JJHaSjJhili: paSSFi 21SESAN S§7|-2 ^CHI Q\nM 2:?SICHAI = 53221 
7IS2I gg^StJHIgA'SS^ HCSSE MaE-EE(trade-off)&71|5J ggglUt =A|CHI °^A! 

sjs^s*t 12:^2 asanas, $?m±z%m mmm sai*j- s-ehohai ? ±1^2011 ch*j 12 

/ SlfSSt UEftfl gAICHISl E Ba LH A| 8dM Mi o 1-01 flgsra Ogll- SO. 

£SiSB W3O0 (OB a55SW SiCHAt. ^2 ^^20)1 CH© Sg 12 / Hg Sif 

r LEI-tS 32HESA1, 01 £ &j2J-5S(?fi E= 
> if (0-1000 seem) 32S*!2S fllOISfe SA'OIO. 

I) 

ZLEIH. E 8c £ S 1-SCHI CUM BTEaS-jgei fll2ggCHI 2J0U-I, ^2 i| 2,^1-2 CHI CHtl SSI- 12 / 
US SS, F ff UEHdi HEHESAI, 01= 4sf2f5g(*fl E= 2K^)0ilA| il^hil ^ Shi 2(0- 300 
2)/S§ S If (0-1000 seem) 1=^21 HlOISfc »A'OIQ. 

E*f, E 8d = fi ^™CHI [Q-B &S3a3fl2| X1I2SHCHI SIOIAH. ?S ^^h^CHI CH^ SSI 12 / S 

si- sst uaa □ass/j. ois ^2ts§(?2 e= aw^miAi ^2 ^1^7121 =sn2(o~30o 

2) / &m S1F(0~1000 seem) 10j5|- = g^OID. 

Hi-ffl, iil i!§Sh7il ZXm ^EHCHIAI ^7|7|-2CHI CH*]- S2/S1F Ss^2] ^AlWISft 

E9a LHAI 9dS S2SI-0I ^"§13 DSa-g-Q. 

E 9a = g VSIH [Q-g &Exfl§X|2| flliggOII SiOIAi. i!^7h20il Qit> S!g 12 / g§ Slf 

2.) I SSF S& P (0-1COO seem) HlOiohS g-^OID. 

«SH2(0~300 S If (0-1000 seem) 5=^2S fllO)§fe ^OIO. 

E£j-, E 9d S W30I CO-g &EH§X|2| HI2SSCHI SiOIAI, ^ ^Z,^F2(HI CH^ SSF 12 / ffi 

E 10 g a g-gofl [[(.g bhEi||§x|2| ^l^ggCHI SiOIAI, ^271-2 CH #7^1-221 12 Ssi UEH2 
3EH50ICK 

Ig(strip), PECVO, 2fflE1i! 1 1&2DIB Olg5l= &> 



S LEI-tS 32HESA1, 01= i|^Sg(^2 E= 1W^)0)IA1 ?2 i|^21 ^'gl2(0~ 300 S)/gg 
S if (0-1000 seem) 5=1^ 2 £ flIOISfe g-^IOIQ. 

>, E 8b S V30| [OS &EMS«S| HI25SCHI SlOiAi 1 , ?g ^7h2CHI CHSJ" i§li/9 



t>53, B SSOI [[fg ^'AimilSAH, Eh>SM«2S fe^UHIAI £015 i^OlesilCHI d^5T- 
§2EJg, §Eli!E|=si3 d E -3g2£ A|-g^4= SICK 
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N2, 02, CO §i AtSV 4 SID. 

3 El 2, £71 ^EBl'MsOl g^CHI 4^^4:M= Ahgsra. 

Ar, N2, SF6 §i AtSV 4 21D. 

#71 ^!^Eh2!MsOI 1EI£!EI=§2! g^CHI ?^7^S= SSglfll ££= SF6 7F4:1 Ahgsl- 
Di, %7t7[±g.= N2, hBr, 02 AhSIf 4= 21D. 

&?m Hr2H*0l, g ^"S CHI C&E S1ESI±A>2J £RghgO)l SlOU^ DS2I- ITS SID. 

e arson sichai=, §3121 qzraaoi ■±?>±33»*i« ois*kn &sich eixi ss^zm ^m^s 

S ^*1, H013I-HS4H ^ztsairas JHflV 4= SID. 
2 HIOIShES-W $2*5ftM sS5|£M 4 SICK 

£th S S h 3(HI 2J0IAIS. slF^oi g-s^oj xilOiS H^^El-aM^l- aiEIHStfl 
g£< induced) gfcfcAIH 4= SICK 

3EIIL SftttJIH S*« BTXI 2t§^£! £g 4= SACK 

g^tj- 2. a i «mi siout #71 ^7h±e°i sifei b*i= o ~ 1000 sec™ i as s S o S 

M^3. M I *HHI SJ0U1, 291 4jz«SAiaS 0 ~ 300 £«r 211 &SH:i:W2| 

a. 

5. HI I SHU SiOIAI, #71 J\±°\ SSFS ^SSffll SAI?!" gflOIAI Hg 

li en aasipss sssfe 4i'4i§i atssr^ as ^asssfc ej-Ex-iiixra 
g. 

g^tl 8. M I *KHI SIOIAI. #71 ?&|2h7^°i °Sf UgoMI Sfltl #EHQU1 ^7WZf7|-£S 3 



zj-g-g . 

g^?* 1 - U. HI 1 *KH SIOIAI, #71 ? 4|ZK>hi2| ggSWI SMC 2EHCHIAI ^2,^1 

SJ^I^ CH S!f2£ S2SrS ^A'ES i|2|S§l 2t«3r= 211 a^jfliWSJ ^ 

iiik 2 « A^^-^wiai^sftasft^Jiisr' pecvd - in,a 
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